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Abstract  :  This  study  emphasizes  on  analyzing  the  effect  of  flow  conditions  and  the  geometric  variation  of  the
microcantilever’s bluff body on the microcantilever detection capabilities within a fluidic device using a finite element fluid-
structure  interaction  model.  Such parameters  include  inlet  velocity,  flow direction,  and height  of  the  microcantilever’s
supporting system within the fluidic cell. The transport equations are solved using a finite element formulation based on the
Galerkin method of weighted residuals. For a flexible microcantilever, a fully coupled fluid-structure interaction (FSI) analysis
is utilized and the fluid domain is described by an Arbitrary-Lagrangian–Eulerian (ALE) formulation that is fully coupled to the
structure domain. The results of this study showed a profound effect on the magnitude and direction of the inlet velocity and
the height of the bluff body on the deflection of the microcantilever. The vibration characteristics were also investigated in this
study.  This  work  paves  the  road  for  researchers  to  design  efficient  microcantilevers  that  display  least  errors  in  the
measurements.
Keywords : fluidic cell, FSI, microcantilever, flow direction
Conference Title : ICMSI 2016 : International Conference on Materials and Structural Integrity
Conference Location : Vancouver, Canada
Conference Dates : August 04-05, 2016

World Academy of Science, Engineering and Technology
International Journal of Structural and Construction Engineering

Vol:10, No:08, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 S
tr

uc
tu

ra
l a

nd
 C

on
st

ru
ct

io
n 

En
gi

ne
er

in
g 

Vo
l:1

0,
 N

o:
08

, 2
01

6 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/4

67
44

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(08) 2016 1

https://publications.waset.org/abstracts/46744.pdf

